A number of sites over the tumour, on the diseased breast, and at corresponding points on the normal breast, were marked with gentian violet, and measurements of the activities were made with a counter tube applied directly
THE distribution of radioactive phosphorus can be investigated in vivo using a thin-walled G.M. counter tube. The maximum range for beta paitioles of P32 in soft tissue is 8 mm., but the half-value thickness is only of the order of 0-6 to 0-8 mm. Consequently, measurements on the skin can only indicate the amount of phosphorus in the superficial layers of the body (effectively some 3 mm. deep). However, under favourable conditions, such measurements can be used to demonstrate the increased phosphorus up-take by malignant tumours. Low-Beer, Glenn-Bell, McCorkle and Stone (1946) have used this method with some success, as a diagnostic procedure, but its value is reduced by the low penetration of the beta rays and by the increased up-take also found in inflammatory conditions. The present series of experiments (started in November, 1948) Series of measurements were made before, during, and 4 to 6 weeks after the treatment, at which time the X-ray erythema had subsided but the skin of the irradiated breast remained highly pigmented. Observations were made on altemate days during 2 to 3 weeks.
After intravenous injection, the radioactive phosphorus could be demonstrated immediately (5 to 8 seconds) in the tissues of the breast, but the concentrations continued to increase in both healthy and dis6ased breasts for 10 to 15 minutes. Considerably lower count rates were observed when the next series of measurements were made after an interval of 2 days, a change probably due to the excretion of P32' Thereafter the fall was found to follow a roughly exponential form, corresponding to a " biological half-hfe " of between 7 and 9 days. Typical cases are ifustrated in Fig. 1 Fig. 2a and 2b . Before treatment the ratio of the count rates remained constant, but a break in the curves was observed 3 days after the irradiations started. The measurements in Fig. 2b were made 6 weeks after the end of the X-ray treatment, when the whole surface of the irradiated breast had a higherp.2 content than the healthy breast, the ratio between the two being similar to that before treatment. The patient's condition deteriorated, and 7 months a'fter treatment she died with extensive ulcerative carcinoma. The curve is shown dotted between the first two measurements after the injection of P.32, during which time the ratios were not steady.
(2) Mrs. A. W-, aged-60. Polygonal-ceRed carcinoma in the right breast. The tumour measured I I X 9 X 6 cm. No palpable axifarv alands.
In this, our first exploratory case, X-ray treatment started on the day following the injection of a tracer dose Of P32. The results are given in Fig. 3a. A sudden drop in the ratio occurred after the third irradiation. Four weeks after the end of the treatment a second tracer dose was given, and the results obtained are shown in Fig. 3b . For the first three readings the skin was still very red. By the time the erythema had subsided the count rates were rather low, but they appeared to be higher than normal over the whole of the diseased breast, without any locahzed. area of high activity. Fig. 4a the ratio of count rates over the two breasts remained constant (or even tended to rise) during the stilboestrol treatment, which produced little chnical improvement. Five weeks after the stilboestrol treatment was finished, X-ray treatment started. After two X-ray doses a sudden fall in the ratio was again observ-ed (Fig. 4b) , but a third series of measurements, 4 weeks after the completion of the X-rav treatment, indicated ratios as high as those obtained before treatment (Fig. 4c) Fig. 5 shows the measurements over the diseased breast relative to those over the normal breast. The ratios, fairly constant before treatment, dropped suddenlv after the second irradiation and continued to fall towards unity. Because of the age of this patient the injection Of P32 was not repeated after treatment.
(5) Miss E. R-, aged 6 1. Stage III tumour of left breast. Although in this case the whole chest wall was irradiated, the ratio of count rates over the diseased and normal breasts showed a sudden drop after the second irradiation (Fig. 6) , indicating a diminution Of P.2 uptake in the affected as compared with the normal breast. Measurements were also made over an isolated skin nodule separated from the primary growth by 6 cm. of apparently normal skin. The initial count rate over this nodule was only slightly lower than that over the primary growth, and the exactlv similar changes were observed for these two sites. (e) Four weeks after X-ray treatment. The curve is shown dotted 'between the first two measurements after the injection Of P.121 during which time the ratios were not steady. Mr8. H-:
Ratios over tumour. In experiments with rats, X-radiation produced a marked inhibition Of P32 uptake in the thyomonucleic acid fraction in tumours and other tissues with high mitotic activity (Hevesy, 1945 ; Hohnes, 1947 
